BAT can I say under the title "Chem istry and the World of Today"? My answer to this question is that I can say anything, discuss any feature of modern life, because every aspect of the world today-even politics and international relations-is affected by chemistry.
I do not need to point out to the members of the AMERICAN CHEMICAL SOCIETY the great contributions that are made by our chemical industries to the modern world. Everyone has experi enced in his daily life the effects of the discovery and development of a new fiber, nylon. We all have seen the revo lution that has taken place in medical treatment through the discovery and extensive use of penicillin and other powerful antibiotics. During the past decade the world has been changed in a very significant way by the atomic bomb, which was constructed through the joint efforts of physicists, chemists, and engineers. Only recently, during the war years. when we began using up in practical applications our backlog of new basic discoveries, did it become clear to me that, although all scientists make their contributions to scientific progress, mod ern life is really based on fundamental science, on pure research, and that the nature of the world today has been de termined, and the nature of the world of the future will be determined, by the work, and especially the ideas, the imagi nation, of a small number of peoplethe "impractical scientists," mainly uni versity professors, who strive to add to our body of knowledge in every way, rather than to solve certain practical problems that obviously need solution. I am not minimizing the importance of developmental research and of industrial application of new discoveries; but am instead pointing out that the direction in which progress occurs is in fact de termined by the basic discoveries that are made, and that accordingly it is the progress of pure science that determines what the nature of the world will be a generation later.
It is clear that the synthesis of nylon resulted from the early researches on the structure of natural fibers, and that the application of penicillin in medicine would have been impossible except for ι he original, accidental discovery of peni cillin by Alexander Fleming. The clear est example of the determinative part that is played by research in pure sci ence is probably that of the controlled release of atomic energy. There has, of course, been a tendency to attribute to the physicists alone the development of atomic bombs and atomic power plants, but it is my feeling that chemistry should have a large part of the credit. For example, neptunium, the first of the transuranium elements to be discovered, was discovered by Edwin MacMillan and Dr. Abelson. Although Edwin Mac Millan is professor of physics at the University of California, his first re search was carried out in chemistry, under my direction, and I have a strong feeling that his work along these lines has been strikingly effective because he possesses a sound knowledge of chemistry as well as of physics.
Observation of New Natural Phenomena First
Let us consider the steps that were involved in the development of this new part of our civilization, the manu facture of atomic bombs and production of power from the atomic nucleus. First, there was the discovery of something really new, both the observation of new natural phenomena and the inspiration of new ideas. Becquerel observed that a rock (containing radium, as was found later) could fog a photographic plate through black paper. Einstein, just thinking about the nature of the physi cal world, saw with the inner vision of his great intellect that a simplified pic ture of the world could be formulated, and this picture led to the conclusion that matter and energy are interrelated : scientists then knew how great the amount of energy was that could be released by the destruction of matter. The positron was discovered by Carl Anderson, who wasn't looking for it. The neutron was discovered. The phenome non of the fission of atomic nuclei was discovered. The transuranium elements were discovered. All of this foundation for the development of the atomic bomb and atomic power plants is a part of fundamental research-the search for un predictable results, the effort to add to man's body of knowledge in any signifi cant way. Becquerel could not lay plane to discover radioactivity-no one in the world had had imagination wild enough, bold enough, to predict or suspect that atoms could explode. Nobody, not eveD Einstein himself, could plan to discover the theory of relativity. No bank would have lent money to Chadwick to subsi dize his search for the neutron-20 years ago investment in atomic energy would have been called a preposterous idea by everybody. But it is these basic discov eries that determined the direction in which developmental research and sub sequent practical application could be carried out.
Fundamental research is carried out almost entirely in universities, by uni versity professors, and to a smaller oxtent in private or governmental labora tories and, as a minor activity, in indus trial laboratories. It is carried out by men and women whose temperament, ability, and training are such as to fit them for this unusual activity-that of looking for new knowledge without con cern about its immediate use in the solu tion of practical problems-and the en vironment in universities seems to be especially well suited to this activity.
I believe that we all recognize that progress will cease unless new funda mental discoveries are made, and that the rate of progress is determined by the amount of fundamental research that is carried on. Two years ago the Presi dent's Committee on Scientific Research emphasized the importance for the se curity and welfare of the nation of car rying on basic scientific research on an expanded scale. The recommendation was made that a national science foundation be established, and that federal funds amounting to $250 million per year by 1957 be appropriated for the support of basic scientific research, mainly in, the universities of the nation.
Three years ago, in delivering the first Remsen Memorial Lecture (/), the dis tinguished Chairman of the Board of Directors of our Society, Roger Adams, discussed the importance of federal sup port of scientific research. He mentioned that there was controversy about the nature of the administration of the pro posed science foundation-that the Kilgore Bill presented a plan for a politically controlled organization, and the Magnuson Bill proposed that the control and distribution of funds be left in the hands of the scientists. He mentioned the com promise bill that was under discussion.
Even though the organization of the proposed national research foundation under the compromise bill resembles that which Hitler decreed for the Kaiser Wilhelm Gesellschaft after 26 years of ex traordinarily successful operation by sci entists, American scientists are support ing the bill as probably the best to be hoped for with our democratic govern ment. They recognize that the necessity of a foundation in this country to sup port scientific research and the training of scientists is of utmost importance to the health, security, and welfare of the nation. They have faith that the present President of the United States or a suc cessor will not allow political influence to prejudice his appointments or de cisions.
In Great Britain, the government allo cates a liberal amount of money for sci entific research and development. These funds are administered by a small com mittee of distinguished scientists with full authority to distribute them to the best of their ability for the benefit of science and the British people.
In Russia, all reports emanating from that country are to the effect that the government is supporting a very exten sive program in fundamental research. But the Russian scientists have their troubles. A few quotations from an ad dress by P. L. Kapitza, the world-re nowned Russian physicist and engineer, delivered before the Soviet Academy of Sciences in 1943 on "The Institute of Physics" of which he is the director, deserve repeating. He said, "The or ganization of science in our country must be more systematic and conscious of its aims than it is in capitalistic countries where it is rather left to chance and has a spontaneous character." His institute had a complicated financial system which he strenuously opposed and which was finally changed. Progress in applied science depends upon advances in fundamental science. The power of science in the United States will be no more effective than the quality of our teachers and students who create the background for future industrial dis coveries. Once again I quote Kapitza who pleaded for recognition of funda mental science and its importance. "We, however, are often apt to judge scien tific achievements only by their prac tical results and consequently it appears as if the person who picked the applt has done the main job, while in actual fact, the apple was created by the per son who planted the tree."
The strength of a country has de pended in the past on its possessions-in earlier days on land, its control of trans portation and waterways, or its supply of raw materials, but today a nation's strength will lie largely in the quality of its science and scientists. The association is now taking a vigor ous part in the discussion of the federal compulsory health insurance plan pro posed by Federal Security Administrator Oscar Ewing and endorsed by the Presi dent of the United States. President Truman in his message to the Congress on Jan. 5 said "We must spare no effort to raise the general level of health in this country. In a nation as rich as ours it is a shocking fact that tens of millions lack adequate medical care. We are short of doctors, hospitals, and nurses We must remedy these shortages. More over, we need, and we must have without further delay, a system of prepaid medi cal insurance which will enable every American to afford good medical care.*' The American Medical Association's campaign against this proposal involves a program of public education to pro mote advancement of health under our present voluntary system. The program of public education is costing several million dollars, raised by assessments of S25 per man on the membership of the ΑΜΑ. Clem Whitaker, one of the two publicists who are the directors of the National Education Campaign of the American Medical Association, has de scribed the purpose of the campaign in the following way: "American medicine, in its campaign against compulsory health insurance, can not afford to fight alone. This must be a campaign to arouse and alert the American people in every walk of life, until it generates a great public crusade and a funda mental fight for freedom. We need the help of every American who honestly believes in the American way of lifeand our campaign must be geared to get that help. Any other plan of action, in view of the drift toward socialism and despotism all over the world, would in vite disaster."
In mentioning the American Medical Association and its national education campaign I hope that I do not give the impression that I myself am sympa thetic to its aims. As an individual, I feel that a system of socialized medicine in the United States may well be desir able, and that at any rate it needs seri ous consideration. I find it difficult to understand why this nation, which prides itself on being the richest nation in the world, should be inferior to Sweden and other small nations in the standards of Î776 health and medical care of its people. The American Medical Association in its releases makes statements such as the following: "Considering our size, and races of people involved, we have made more progress than any nation on earth." I would be better satisfied if it were not accessary to qualify the statement about our medical progress.
However, this is aside from the point. What I want to emphasize is that the American Medical Association is taking significant action on a question relating to federal legislation, and that there is. in my opinion, no reason why the AMERI-CAN CHEMICAL SOCIETY should not put on a strong program of public education about the overwhelming importance of federal support of scientific research, as advocated in the Bush Report and the Steelman Report. Accordingly my proposal is that a sum be provided by industry for research in pure science in our universities equal to 10% of that expended for developmental research. I believe that this fraction is reasonable, considering that the sum proposed for expenditure by the Federal Government in support of pure research in the universities would amount to 25% or more of the federal budget for research in its own departments
Dangers of Government Support

It is true that there is danger in having
insurance Not Charity
We must not consider that aupport by the nation's industrial corporations of rhe proposed research foundation would •tome under the heading of charity. Dr Bichowsky in his book on industrial research has stated that industrial research should be considered by our corporations MS insurance-insurance that the corporations will have new products to manufacture in the future. In the same way.
[ would say that the proposed support of pure research should be considered as» insurance, insurance that the research departments of the corporations will have basic knowledge that will permit them. in the future, to exercise their own insurance activities I do not believe that the sum of $75 million per year is an unreasonable one. in comparison with either the profits or rhe gross income of the industrial corporations of the nation. The figure, $20 billion, has been quoted as the annual profits of our industrial corporations. Seventy-five million dollars is only 0.375% of the profits-surely not a large fraction to pay for insurance. I do not know what the annual gross income of our industrial corporations is, but it must be of the order -of $100 billion. Seventyfive million dollars is 0.075% of this gross annual income-surely a very small amount to expend to insure an improved product for the next generation.
In the distribution of the funds under the control of this research foundation I would hope that the private institutions of the nation would be especially favored. The effects of the great increase in the cost of living-and the cost of carrying on research-during the past 10 years have been in some degree alleviated in our state-supported universities» by a great increase in the annual appropriations of the state legislatures The privately controlled and privately supported universities have, however, noi had a corresponding increase in the earnings from their endowments and in new gifts. There is in my opinion an especially crucial situation in our private universities in that the size of the professorial staffs in chemistry and other sciences has not increased proportionately to the number of undergraduate and graduate students. Although the number of undergraduate students, as well as of graduate students in our universities has doubled in the last decade, the number of faculty members has increased by only about 25% on the average, and by a smaller fraction in the privately supported universities. At Harvard University there were 12 members of the chemistry department in 1939 ; today this number has increased to 13. In 1939 there were 14 members of the professorial staff of the division of chemistry and chemical engineering in the California Institute of Technology, and now there are only 16, although the numbei of postdoctoral research fellows working in the division has increased during the decade from 16 to 40 and there has been a corresponding increase in the number of graduate students. The expected consequences of such a deficiency in the professorial staffs are serious. The professors, because of the overload of teaching, may noi find it possible to keep even with the advance of scientific knowledge The students whom they train may come to the end of their period of training already somewhat behind the times; the universities would then be producing an unsatisfactorily trained group of men to ••arry out scientific work in the coming decades
Vo
Restriction* This situation emphasizes the fact that, in order to be effective, the funds distributed by the proposed research foundation should be given to the universities essentially without restrictions as to the way in which the money will be expended, and the research foundation should be set up in such a way that therf is assurance that the funds will continue to be available year after year.
Let me support my thesis by quoting from an editorial by Walter J. Murphy in CHEMICAL AND ENGINEERING NEWS (#). "One obvious answer is to turn more and more to Government, and there are many advocates of such a plan. But a great many more citizens of this country are not in favor of complete bureaucratic federal control of our insti tutions of higher learning. Only a mere handful, however, sense the pressing necessity of doing something tangible to offset the drift toward Washington con trol financed by the tax powers of the Government.
"Corporations have done a great deal. Today thousands of scholarships and fel lowships are provided for through funds made available by corporations, both large and small. In this regard the rec ord of the chemical industry and indus tries allied to it is an outstanding one. But much more must be done before we ran say truthfully that what is being accomplished is a corrective measure and will offset the efforts of those who would make higher education in this country the full responsibility of the Federal Government. Perhaps it is inevitable that Government must share the burden, but private enterprise must not shun its responsibilities and must not abdicate in favor of complete government control. 
If industry does its part and publicizes
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